The Krull Galois theory for infinite separable normal extensions is generalized in this note to non-alget>raic extensions. For any extension field E of a field K it is shown that the Galois group G can "be given a translation invariant topology such that the closed subgroups are precisely the subgroups that 
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T. Soundararajan and K. VenkatachaIiengar G becomes a compact Hausdorff topological group. When E/K is finite the Krull theory gives back the classical Galois theory.
The question arises whether we could consider a not necessarily algebraic extension E/K , have a suitable topology on the Galois group and still have a one-one Galois correspondence between all intermediate fields and all topologically closed subgroups. The first necessary condition to have all these is, we must restrict ourselves to Dedekind extensions, that is, extensions E/K such that E is Galois over each intermediate field of E/K (for example, the field of complex numbers over the rationals).
If E/K is a Dedekind extension and we try to have a one-one Galois correspondence between all intermediate fields and all topologically closed subgroups of G for some topology then [9] shows that unless the topology is very weak we will be forced to consider algebraic separable normal extensions only: while [/0] shows that there are topologies, though very weak, which permit a topological Galois correspondence. But these do not coincide with Krull topology when we consider algebraic extensions.
In this note we generalize Krull Galois theory by proving the following results:
(1) If E/K is any Dedekind extension of finite transcendence degree then the Galois group G of E/K can be given a topology J such that of G (Galois closed subgroups) of G . [5] and [10] give topological characterizations of these Galois closed fields and subgroups respectively.
In §3 we show that we can place a topology J on G such that Galois closed subgroups are precisely the J-closed subgroups and such that for (G, J) translations and inverse are homeomorphisms. (Theorem 3.1. )
In §4 we consider properties of the topology J and especially try to answer when it is compact.
1.
In this section, we prove a group theoretical lemma needed for §2 and §3. 
Proof. Let
H c a u G 1 u a 12 G x u ... u a^ u a^ u a^ u .. . u a^ u ... £ H a n d ?z. € G w e e a s i l y s e e t h a t a.,-,0, 6 a n i^n G . . To prove (2), consider an element sts~ , t € G{x) . Then we have
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PROPOSITION 2.6. Let E be a Galois extension of a field K and let G be the Galois group of E over K . Then for any x € E and s d G we have
(1) {G(x)}" 1 = C(x) if G{x) * 0 , (2) sG(x)s~1 = G[s(x)) .
Proof. (l) follows from the fact that if a i G and x € E then a(x) t x if and only if a (x) # x .
(sts~ ) (s(x)) = st(x) . Since t € G(x) , t(x) + x . Since s is an automorphism s[t(x)} i= s(x) . Hence we have [sts ) (s(x)) + s{x) . So sts' 1 6 G[s{x)) .
Conversely if a € G[S{X)) we have a[s{x)) + s(x) . So s as(x) + x , so that s~ as f G{x) . Now a = s(s~ as)s~ 6 sG(x)s
Hence (2) follows.
PROPOSITION 2.7. Let E be an extension field of a field K and let E be Galois over K with G as the Galois group of E over K .
Let the topology J be introduced in G as in Definition 2.5. Then
(1) for (G, J) translations are homeomorphisms, (2). Here it is enough to show that the map p •* p is continuous. (2) is part of the Proposition 2.7.
THEOREM 2.9. Let E be a Dedekind extension of K and let G be the Galois group of E over K . Let the topology J be introduced on G according to Definition 2.5-If E is algebraic over K (that is if E is an algebraic separable normal extension of K) then J coincides with the Krull topology on G and conversely if J coincides with the Krull topology on G then E must be algebraic separable normal over K .
Proof. Suppose E is algebraic over K . Then the Krull topology on G makes G into a t'opological group and has a basis at identity Converse. Suppose J coincides with the Krull topology on G . We
show that E must be algebraic separable normal over K .
The Krull topology on G is given by the convergence of nets as follows: a net 0 , converges to an element a in G if given any
With this Krull topology G becomes a topological group and then by Theorem 2.8, we have (E, K; G, J) a topological Galois system in the sense of [9] or [7] . Then Theorem 3 of [9] or the theorem of [7] shows that E must be algebraic separable normal over K . Thus (i) and (ii) show that J is not compact since there is a family of closed sets with finite intersection property but intersection of all the members of the family is empty.
THEOREM 2.12. Let E be an algebraically closed extension field of a field K with infinite transcendence degree. Let G be the Galois group of E over K . Then there cannot exist a compact topology T on G such that translations are homeomorphisms and such that there is a one-one Galois correspondence between all the intermediate fields of E/K and all the T-closed subgroups of G .
Proof. Suppose there is a topology T on G satisfying the conditions of the theorem. It is easily shown that E must be of characteristic zero [9] . Then Theorem h.1 of §4 shows that T is finer than J . But T is compact. Hence we get that J is compact. But this contradicts Theorem 2.11. Hence the theorem follows.
3.
In this section we prove the following theorem.
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THEOREM 3.1. Let E be any extension field of a field K and let E be Galois over K . Let further G be the Galois group of E over K . Then there exists a topology T on G such that:
(1) the Galois closed subgroups of G are precisely the subgroups which are closed subsets under the topology T ;
(2) for (G, T) translations and inverse are homeomorphisms.
Proof. Let the topology J be introduced on G according to Definition 2.5-Then by Proposition 2.7, the condition 2 of Theorem 3.1 is satisfied by (G, J) . We have only to show that the Galois closed subgroups of G are precisely the J-closed subgroups of G .
Let H be a Galois closed subgroup of G . Let s be an element of
G not belonging to H . Since H is Galois closed
H = {t d G I tx = x for every x d I{H) , the fixed field of H) .
Hence there is an element x 6 I{H) such that s{x) # x . Consider now
G(x) . Then G(x) is an open set under J and s € G{x) . Since x (. I(H) , no element of H belongs to G{x) . Hence to each s € G ^ H
there is a J-open set containing x and completely contained in G "V H .
Hence G ^ H is open and so H is closed under J .
Conversely let now H be a subgroup of G which is a closed set under the topology J . We show H is a Galois closed subgroup of G . 
(H) . Since x• d F we have o[x.) = h[x.) .
Is %• Is
Hence under H is at most p . This is a contradiction. 
given any h t H there is an i such that h[x.) = s.[x.) .
4.
Throughout this section:
Let E be an extension field of a field K and let E be Galois over K . Let G be the Galois group of E over K . Let the topology J be introduced in G according to Definition 2.5. 
G(x) is T-open. Since translations are homeomorphisms for (G, T) we have first that sG{x) is T-open and then sG(x)t is T-open. This establishes (a) . (b).
Since the identity {e} is a Galois closed subgroup we have that the one-point set {e} is closed under J . Since translations are homeomorphisms for (C, J) we get that for each 0 6 G , the set {a} = a{e] is J-closed and hence (G, J) is a Tj-space. show that a is extendible to an automorphism of E over F .
Since E is Galois over F , F is the fixed field of the Galois group of E over F and each automorphism of E over F leaves F set-wise invariant so that it is easy to show that (using the trick of the Proof of Theorem 3.1) that F is algebraic separable normal over F .
If x is any element of F , then using the trick of the Proof of Theorem 3.1, we can find a 6 6 F such that F(x) c F(B) and F (9) Suppose this cover has no finite sub-cover. We will get a contradiction. Consider the family {s H } where Proof. For in this case for any y € E ' v K , G ^ G{y) is a finite set since K(x) is a finite extension of K{y) and hence i t follows that for any basic open set i t s complement is finite. Hence J is coarser than the minimal Ti-topology. But J is already T\ . Hence i t follows that J coincides with the minimal T^-topology; and i t is well known that the minimal l^-topology on an infinite set is both compact and connected.
